DERWENT-ACC-NO: 1999-316889 
DERWENT-WEEK: 199927 

COPYRIGHT 1999 DERWENT INFORMATION LTD 

TITLE: Optical waveguide with silicon, oxygen, nitrogen group core for optical 
fibre communication - involves using organic oxy-siiane or silicon tetra 
chloride as raw material gas during formation of clad and core 

PATENT-ASSIGNEE: HITACHI CABLE LTD[HITD] 

PRIORITY-DATA: 1 997 JP-021 3384 (August 7, 1997) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 11109158 A April 23, 1999 N/A 005 G02B 006/13 

APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP11109158A N/A 1997JP-0238103 September 3, 1997 

INT-CL„(IPC): G02B006/12; G02B006/13 

ABSTRACTED-PUB-NO: JP11109158A 

BASIC-ABSTRACT: NOVELTY - A nitrogen doped SiON core part (2) is covered by 
a 

clad part (3). The clad part surmounts the core by plasma CVD process in the 
presence of raw-material and oxidizing gas. The organic oxysllane or SiCI4 Is 
used as raw material gas. 

USE - For optical fiber communication. 

ADVANTAGE - Eliminates absorption loss by N-H set, C-H set or 0-H set by using 
TEOS or SiCI4 as raw material gas. 

DESCRIPTION OF DRAWING(S) - The figure shows sectional view of SiON group 
optical wave guide. (2) SiON core; (3) Clad part. 

CHOSEN-DRAWiNG: Dwg.1/7 

TITLE-TERMS: 

OPTICAL WAVEGUIDE SILICON OXYGEN NITROGEN GROUP CORE OPTICAL 



05/15/2002, EAST Version: 1.03.0002 



FIBRE COMMUNICATE 

ORGANIC OXY SILANE SILICON TETRA CHLORIDE RAW MATERIAL GAS 
FORMATION CLAD CORE 

DERWENT-CLASS: L01 P81 V07 

CPI-CODES: L03-G02; 

EPI-CODES: V07-F01A5A; 

SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: C1 999-093790 
Non-CPi Secondary Accession Numbers: N1 999-2371 11 



05/15/2002, EAST version: 1.03.0002 



(i9)B*B#ifff (jp) (12) i3t ^ 1^ ^ ^ (A) (wmmmmm 

#11^11-109158 



(51)lntCl.« HFJIB^ F I 

G0 2B 6/13 G0 2B 6/12 M 

6/12 N 



m^m^ ^^3ICD»3 OL 5 H) 



(21)ttllS#^ 


!|^S^9 - 238103 




000005120 












¥^9^(1997)9^3 8 










(72)^ig« 






1^S¥9 -213384 




^«^±«rp*E*Br3550»«l 0i«| 




¥9(1997)8^7 0 








a* (JP) 


(74)f^A 





(54) mmom] s 1 0N^53ie»aB3^rf-?-cD«»ss 



(57) [S*^?] 

lA'N-HgtCj:l)®JRt»^^-etL>eilO. OldB/cmm 



2 S I 0N:37 




3 K 



1 m 



05/14/2002, EAST Version: 1.03.0002 



(2) 



11-109 158 



1 

[mmmm] 

m^yy mmm:^^>'>'yytfd±mmmmiB 

^ryx-^mmtiit^^mm^&m^m^^fz s 
mtti s i oN^mmmmism. 

[0001] 

[mcomtmmm] ^^mits i oN^itmm 

[00021 

{m:(^m\ %yr'i^mmm(^itf^ux\t±\,zit 
^^^^itm^^tih. ztitxmmcoaT^ti 

tTi02 K-rcOSi02 . GeOz K-roS i O 
2 m^^l^zm^'^^tiX^z. Ti02 ^Ge02 iY- 

rtim^ii. z2Tcomvrm^mm(7)i:^y-/]^x^m< 
(r)m^mcom^^s'tw^bLxi[jmm^timh. a 

[0003] 

mi] 

Nc -Ncl 



X 1 0 0 (H) 



[0 0 04] fi»<7)Ti 02 K-7'c7)Si02 ^GeO 

2 H-rcosi02 Tit. v-r&mwm^. ^(n 

2 0 a t m.\m^^x^.^\t2%n 

[ 0 0 0 5 ] 34^. m^mmu^K,a)Amt. ^r^^9 
-ymwMmz{^->x. ^^iZ-^mvi^cnaruifim^ 

^w.^z±^<tfi\f. a7^m^:zixtxvmzA^^< 
tiztfj^T^. m^bixytT^^-i ^(^A^nmmm 
b^ht^hx^hh. 



02t 

:t^<x 



[0 00 7] S iONaTRr/S i Oz 9yyY\ 

titrnt IX. T^xvij^cJo-ft^wmfflfiJc-sft (T 
yx^cvDm) mi. m5i,i^(ommmcommm 
mxhh. ^mmit. ±.umm 1 6 . r^mm ii.m 
m^mm h-:5^2o. m^^^'yn dt^hma^^ 

10 [0008] 1 4 tCiiS i H4 . N Hs ^0^*0 

0. 4Torr) $ tlT V ^ ^ W^RMcOlffi 1 6. 1 IfS 
tC. ^ficor;l^n> ( A r . 17 6 Osccm) X^lt: 
SiH4 (6 Osccm) . NH3 ( 8 Osccm) ^t/*0 
2 ( 8 Osccni) T^mm 1 7 CitgM L/cSJ^iS 

l:®l8>0^/^c?)i^Ji|iS(iJ;D. S^^IEt4;^';^(?)«5^;{)> 

mz^. mfu:^mmix-^ :^ymy'J:^/ut^j: 
^Mz^-ox. -i^^ym/y'Jijjvt^h^h 

ryX^l9i?^\li^fi. iixhryX^%)i^t^lMn. 
20 ffil 6{::iggt/:!SMl l±(c««tl.o ^ffil Kib 

-^20{z^y)3oo'azMm^fih. :ic^-nm\±^ 

ag;{?-'2 0 0'-3 0 0*C^c7)t\ rn-fe^iajS(7)ffiiajt 
3^^m'g>i:V^'5iRFm:*^*l)o Z<7^ryX^CVDmz^ 
0. iE3^WXtCS iH4 . NH3 'moi^m\^x^i 

J!If4;^*'xtiS i H4 MfOz ^fflv^TS 102^5^^ 

[0009] 

[%W«fz^L J: ^ btmm] mms i 0N^31^ 

[0010] ia6{i:. mcowMumizxis i on* 
(nin) . iE«{itfA«* mxh6. MH'^mxh 

I) 1 3 0 Onmh 1 5 5 0m(7)i^mX'hh 1 3 9 Onm&l^" 

1 4 9 omifZo-HmmN-HmiiZimKmm' 

^if^Z^^thZt. trz^y y}^m^l>ZhO-Hm 

mmifz^^t^ztifzxi. 
[00 11] ^zx\ ar^^mmzj^^-siy^^uz 
40 mi^z^ Nz #Hm4iT'i 3oo'c. 3mscomtm^m 

^y-/Vmm^i^02 #Hm+T1 2 0 0*C. 3^ 

mcomtmmLx^m(^Hmcoimm'orz. zir 

oi?xixmh'oXLt\^. ^T<r)imm^-MmLxLt 
ot^hxhi. 9y-/ Ymi{mmm:^x {zmm<o 

^^hfz^Xhh. ^m.. 9y vYi^mLfzWj:<r^ 

50 [0012] milt. HimmimLtzmms^m 



05/14/2002, EAST version: 1.03.0002 



3 

com-^. Si 02 ^yyV^mm. Oz fmii^t 

[0013] m^x^mncomm. mmuzmm^ 
^0.01 d^/ctaajizuz s i 0 NjhytMmRx/^ 

[00 14] 

o::^yym:f)-Cyf^isiONj^±m».mzm^x. m 
y -J YmiMm^ 'y'yyy. tfz \mmjm^ 

[ 0 0 1 5 ] i/::. riTRX/^ y «y KcOfiSJiiC. 

X t mm:ffx^ryx^mmtim^%mmt: 

m^fzsi 0N7kmmmmmumf,zi5^^x . mtm 
fuxi,z^m:^^i^>^yy. trzim&mmm^^fz 

[0 0 1 6] miawti^^x^'^yii. rh^x^/i'jt 
[0017] 

m(^-mmm^^tmmmThi. mmit. sio 
Nar2t. ^y-/]'3f)^i^^i. ^mimmi^v 

ay (Si) m±^m:^yX ( S i O2 ) Thl. S i 
0N;:jr2{i. Si02 iiZNiV-rlfzhcoXhl. 
^y y }^3mmf,i^:^^>'i^y > . ttzltBi^im 

mtlfz. SiON'nT2t^y-/Y3tC0lt&ifimm 

m}'-rtim^(^mizimtio it^jf^HA^ 

[0018] mzmm<^s i oN^mmmmij 
m(D-mmmmwmmt:m^^xmmt^ . 

[00 1 9] armmmmwstnmi^zsi 
H4 . NH3 Rx/oz ^mmifzryx^cwDmzx 

Off^r^o d:ltZ^y^y}^<Di^miiThyJi^}U:^;UVi^ 
Vy-h (TEOS^^t) RX/Oz ^mUzryX 

M^7\^yr^-hmf&^tix\^i. mstiitA^mtx 

[0 0 2 0] ^y-/Y3l^Z{t. S i O2 ^(i:Si02 \Z 

y ( p ) . .i^p y ( B ) m(7^mmi9ti:< ^ i-ffi 

•S•^;t't>^OS:fflV^|>, SSSfm 4Torr) $n 



( 3 ) WM¥ 11-10 9 15 8 

4 

TV^I>W¥lSSOl®6. Ifmz^ ^l(7)Ar (60 
seem) 1 2TVNyjy/L7'^TEOS (2 0scciii) 13 
imOi ( 6 Osccm) 1 1 ^m.^ L7t:»4^\X4 S-JTt 

to aT(r)m.m^mm^z. Tummi^zm^ttz 
^im\mmst'h(7^'Mmi^{i3. 56ivihz, 350 
w) (I J: 0 . mi-tm\t}:^(^mm'^mz 0 . w:mx 

mm LXA'A yRlfyVtuVt t^h . ^fl\zX -9 X . 

ti. ^ti^ryx^ni-i)<mi±mmti. mm 

10 lih-910lzX^4 0 0ViZl]m^tll. 

[002 1 ] PmMUz\^^-^li. I12^l5]bj;9tl 
^^Vyy/^l|2 ITi^ffcOPOC I3 XiiPC I3 ^ 
A r f7<7" U y^'LT y^<-\^i>zmXtl. B $:gs 

jpL/'^v^^i'&ii:. Bc 13 ^^commzm\^\ ^t<A 
rx^'^y'vyy'Lxi'^^y^'^-mzmxti. saiio 

— 3 Osccm<7)^^^^mi^ill. 
[0022] TEOS (rh^xf-yU^/l/Vi^U^- 
Tetra Ethyl Ortho Silicate. S i (OC2 H5 ) 

4 ) m'f-mmitmm^xhh. 
20 [ 0 0 2 3 ] 
c^t 1 ] 

CH3— O 0— CH3 



CH3— 0 0— CH3 

[ 0 0 2 4 ] s i m^uz4-D<^mtmmm^i 

fzA-:>(7^:r^}Vmt^^ti:h. ^ y Ym.^\^z\t^a)C 

H3 mi^mhtK ^ix^zxmmmti . i5>um«^ 

hi. 65// m^\Zh 0 . ^cJ^f ^>6^afi«ift^cO 1 . 
30 3//mhl. 5 5Aimtcm3^^|>. U^L. ]i+CH3 S 

I>:^ci6. ffi(^<J:l>afiiS:^coa^ti»0. OldB 

[0025] :372h^^vH3O®tff$llAti:0. 2 

F3t7r-^A'on7fS8. 0//mi:avW2fgi:^rl,c7) 

n72^7)i|:;^^i(/zm-l Ox^mcJOlEilti, 9y^vY3 
40 cOiP^^ii 1 0 jj, 1 0 // m(r>^m\>ZWL^^tlh . a 
7A":?-yJFMf*<50fS*!!®^. N2 #il^*t'13 00 

"c. 3^mmy. 9y vYmmk<^mm\±mh^j: 

[00261 m3\t. WccrynmxmLfz%mm(7) 

nx^^(o^m-^^(^m^mxhh. o ~ wmrntn 
~nmzxhmi^-i^tmtA.mAti:->x\^hzt 

ifht^h. l3l0mRV^l 55 0m\.Zhm{mm: 

\±^fl^'flO. ldB/eni2S^tA*0. 0 4 dB/eraTj) l> o 

[ 0 0 2 7 ] ^io. mmmmti.^mzm^^fih 
50 mx\Pi^\ ::i7^'^i^-ymmmmm\t. n2 ^ 



05/14/2002, EAST Version: 1.03.0002 



5 

li^^ajry:^'x ( F2 . C 1 2 . B r2 ) ^H^Jfr. 

1 20 0°C. 3B$P0l^T^ot^Sl\ 

[00 28] ^Z::. Si02 ^y-ymmi^ZTEOS^ 

s i H4 . s i 2 He . s i X Hy m(^7i<.miaman 

mm. mills ic\, ^lfit^T^^v^„ 

m2t imrnvh o . r^rmmy^ ^ s i c 1 4 tm 

it:^'XtlfzhCOThl. S i -C 1 'i^-^lZ^m^l^^ 

^m\^^'^iztim^\ [a4ii; sicu ^:m^x 

[00 29] tfz. TKOS\mm:^^i^i^yy<r>-m 
XhhtK ilfl&.mz^Si (0CH3 )4 . (C2 H 
5 ) S i (OC2 H5 ) 3 . {C2 H5 ) 2 S i (OC 
2 H5 ) 2 . (C2 H5 ) 3 S i (OC2 H5 ) . (C 

2 H5 )4 sim^m^^xi:,^\\ :ifihi?m^^zm'o 

[0030] 

[ 0 0 3 1 1 ^ 7 YmBmim.m:^^zT e o 
{is i c 1 4 ^mmth<r)x\ nxi^^^mm^m 

mm:^\m^A Lfz%m,nmmh:iti)^x'% 

[HI] 



2 S i 0Na7 




( 4 ) t*gfW 11-10 9 15 8 

6 

[01 ] i^Wms i 0N^3t«»SSo-^»S:^-r 

mmmx'hh. 

[[14 ] ^wm^h^. mmffx[zs i c 1 4 
[ii5 ] fi!*c7)s i on^±wm<^mmmmmt 

[06 ] t¥*c7)s i omm^^<^iMe&wm.<^m 

mmx'hh. 

mi] mms ionmMw.mznm^intfzm 

I. \ \ WSi 
2 SiONr?7 
20 3 ^y-/Y 

4. 14 jf^m";^ 

6.16 JigjJl:^ 

7. 17 -fumm 

8. 18 SiS^lii 

9. 19 r^xv 
10.20 h-^' 

1 1 mm 

12 TvPrfy 

13 rh^x^yi/^f/i^yi^y^^-^h 
30 1 5 *^7^vr 

2 1 y<yi;y/®ti 

[02] 




05/14/2002, EAST Version: 1.03.0002 



(5) 



11-10 9 15 8 



im3] 



[114] 



[06] 




MOO 1200 1300 1400 1500 1600 
'AS im) 




nOO 1200 1300 MOO 1500 1600 




1100 1200 1300 1400 1500 1600 
iUfi (nn). 



[115] 



I 1 



(MM » t f n 1 1 




16. 
1 9 -/^^Cv 



1 5 USHtv:^ 



[1171 




1100 1200 1300 1400 1500 1600 



05/14/2002, EAST version: 1.03.0002 



